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7KH QHHG WR HYDOXDWH WKH SHUIRUPDQFH RI WKH WHDFKLQJ VWDII DW DJULFXOWXUDO LQVWLWXWLRQV RI KLJKHU HGXFDWLRQ DQG
UHVHDUFKFUHDWHVSUHFRQGLWLRQVQHFHVVDU\WRFRPSO\ZLWKWKHGHPDQGVRIWKHRFFXSLHGSRVLWLRQDQGSURIHVVLRQDOVNLOOV
DQG DELOLWLHV RI WKH HYDOXDWHGSHUVRQV ,W LV DOVRQHHGHG WR HQVXUH DPRWLYDWLRQ V\VWHP DV HIILFLHQW DV SRVVLEOH WR
LPSURYHWKHOHYHORILQGLYLGXDOSHUIRUPDQFH%DVHGRQWKHVHSHULRGLFDVVHVVPHQWVRISURIHVVLRQDOSHUIRUPDQFHZH
VKRXOG LGHQWLI\ FHUWDLQ FRPPRQ FRPSRQHQWV LQ RUGHU WR GHWHUPLQH WKH VDODULHV DQGRU ERQXVHV GHSHQGLQJ RQ WKH
LQGLYLGXDOSHUIRUPDQFHRIWKHWHDFKLQJVWDIIZLWKLQDFHUWDLQSHULRG
,QGLYLGXDO SHUIRUPDQFH UHIOHFWV ERWK TXDQWLWDWLYH DQGTXDOLWDWLYH UHVXOWV REWDLQHGE\ WKH OHFWXUHU EDVHG RQ WKH
FRPSOHWLRQ DQG H[HFXWLRQ RI WKH WDVNV LQ WKH LQGLYLGXDO SODQ7KH XQLYHUVLW\ WHDFKLQJ VWDII RI D XQLYHUVLW\ LQ WKH
5HSXEOLFRI0ROGRYDLVGLYLGHGLQWRILYHWHDFKLQJGHJUHHVXQLYHUVLW\DVVLVWDQWXQLYHUVLW\OHFWXUHUVHQLRUOHFWXUHU
DVVRFLDWHSURIHVVRUDQGIXOOSURIHVVRU7KHHYDOXDWLRQRIWKHLQGLYLGXDOSHUIRUPDQFHLVWKHSURFHVVRIPHDVXULQJDQG
DVVHVVLQJWKHSHUIRUPDQFHOHYHOUHDFKHGE\WKHOHFWXUHULQDFFRUGDQFHZLWKREOLJDWLRQVVWDWHGLQWKHLQGLYLGXDOSODQ
DQGFRPPRQHYDOXDWLRQFULWHULD
7KHHYDOXDWLRQRIWKHWHDFKLQJVWDIILVEDVHGRQWKHIROORZLQJILHOGVRIDFWLYLW\WHDFKLQJVFLHQWLILFUHVHDUFKDQG
WKHOHFWXUHUV¶VLPSDFWRQWKHGHYHORSPHQWRIWKHKLJKHUHGXFDWLRQLQVWLWXWLRQZKHUHKHRUVKHZRUNV
7KH)DFXOW\RI(FRQRPLFVRIWKH6WDWH$JUDULDQ8QLYHUVLW\RI0ROGRYD6$80LVWKHRQO\HFRQRPLFIDFXOW\LQ
0ROGRYDWKDWWUDLQVVSHFLDOLVWVLQDJULFXOWXUDOHFRQRPLFVDQGIRRGSURGXFWLRQ
,QWKHHGXFDWLRQDOSURFHVVDWWKH)DFXOW\RI(FRQRPLFVRI6$80LVHQVXUHGE\VHYHQGHSDUWPHQWVILYHRI
ZKLFK DUH VSHFLDOL]HG GHSDUWPHQWV )RUHLJQ /DQJXDJHV 6RFLDO 6FLHQFHV 0DQDJHPHQW 0DUNHWLQJ DQG
3URFXUHPHQW (FRQRP\ DQG ,QWHUQDWLRQDO (FRQRPLF 5HODWLRQV )LQDQFH DQG %DQNLQJ 7RXULVP 7RPL܊D
7RPD
,Q UHFHQW \HDUV VRPH VWXGLHV ZHUH FRQGXFWHG WR GHWHUPLQH DFDGHPLF SHUIRUPDQFH DQG HIILFLHQF\ RI KLJKHU
HGXFDWLRQLQVWLWXWLRQVXVLQJWKH'($'DWD(QYHORSPHQW$QDO\VLVPHWKRG,QRUGHUWRKLJKOLJKWWKHLPSRUWDQFHRI
WKH'($PHWKRGLPSOHPHQWDWLRQZHVKRXOGVWDWHWKDWRXUUHVHDUFKLVPRVWO\GRQHLQWZRGLUHFWLRQVDWWKHOHYHORI
DFDGHPLFWHDFKLQJVWDIISHUIRUPDQFH$76DQGDWWKHOHYHORIGHSDUWPHQWVRUIDFXOWLHVZLWKLQWKLVLQVWLWXWLRQZHUH
WKH ILUVWZKR XVHG WKH'($PHWKRG LQ WKHLU UHVHDUFK EDVHG RQ WKH GDWD UHJDUGLQJ WKH DFDGHPLF SHUIRUPDQFH RI
XQLYHUVLWLHVLQ$XVWUDOLD$EERWW,Q,QGLDQUHVHDUFKHUV7\DJLHWDOFRQGXFWHGDVWXG\WRGHWHUPLQHWKH
SHUIRUPDQFHDQGLWVFKDQJHLQG\QDPLFVRI$76VLQ,QGLD7\DJL
0DWHULDOVDQG0HWKRGV
7KHEDVLFDLPRIWKLVUHVHDUFKLVWRLGHQWLI\DQGHYDOXDWHWKHOHYHORIDFDGHPLFSHUIRUPDQFHRIWKHWHDFKLQJVWDII
DW DJULFXOWXUDO +(,V 2XU UHVHDUFK LQFOXGHG  OHFWXUHUV RI WKH )DFXOW\ RI (FRQRPLFV RI WKH 6WDWH $JUDULDQ
8QLYHUVLW\RI0ROGRYD7KHSHULRGRI DQDO\VLV LV 'DWDZHUHFROOHFWHGEDVHGRQ WKH5HSRUWVRQ WKH
6FLHQWLILFDQG,QQRYDWLYH$FWLYLW\RIWKH6WDWH$JUDULDQ8QLYHUVLW\RI0ROGRYDLQWKHSHULRGPHQWLRQHGDERYH7KH
PDWKHPDWLFDOSURFHVVLQJRIWKHSULPDU\GDWDZDVSHUIRUPHGE\PHDQVRIWKHDSSOLFDWLRQVRIWZDUH'($39HUVLRQ
 GHYHORSHG E\ 7 &RHOOL &RHOOL  7KHUH DUH WZR W\SHV RI OLQHDU SURJUDPPLQJ XVHG WR HYDOXDWH WKH
SHUIRUPDQFHRIGHFLVLRQDOXQLWV7KHILUVWPHWKRGLV%&&ZKLFKH[SOLFLWO\VWDWHVZKDWUHVRXUFHVVKRXOGEHXVHGWR
JHW WKH SULRULW\ LQ WKH FRPSHWLWLRQ DQG WKH VHFRQG OLQHDU SURJUDPPLQJ PHWKRG LV &&5 ZKLFK GHILQHV WKH
UHODWLRQVKLSEHWZHHQSHUIRUPDQFHDQGYDULDEOHV,13872873877DNLQJLQWRFRQVLGHUDWLRQWKDWWKHSULPDU\GDWD
XVHG LQ WKH DVVHVVPHQW DUH FDWHJRULFDO REWDLQHG DFFRUGLQJ WR WKH/LNHUW VFDOH RXU VWXG\ LV IRFXVHGRQ WKH%&&
PHWKRGLQWHQGHGWRHYDOXDWHWKHDFDGHPLFSHUIRUPDQFHRIWKHWHDFKLQJVWDII&RRSHU
(IILFLHQF\RIWKHGHFLVLRQPDNLQJXQLWV'08FDQEHGHILQHGDVDZHLJKWHGVXPRIRXWSXWVRYHUWKHZHLJKWHG
VXPRILQSXWVDVVKRZQLQWKHHTXDWLRQ

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
ZKHUH
șWKHVWDII¶VUHODWLYHHIILFLHQF\
XUZHLJKWJLYHQWRWKHRXWSXWU «
YLZHLJKWJLYHQWRWKHLQSXWL «

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ZKHUH
ݏ௜ିݏ௥ାǣ DUH VODFN YDULDEOHV XVHG WR FRQYHUW WKH LQHTXDOLWLHV WR HTXLYDOHQW HTXDWLRQV DQG İ !  LV DQ
$UFKLPHGHDQHOHPHQWGHILQHGWREHVPDOOHUWKDQDQ\SRVLWLYHUHDOQXPEHU
LVWKHYHFWRURILQWHQVLW\IDFWRUVWKDWGHILQHVWKHK\SRWKHWLFDO'08WRZKLFK'08MLVFRPSDUHG
șLVWKHUDGLDOLQSXWUHGXFLQJPHDVXUHRIWHFKQLFDOHIILFLHQF\.DR
7KH HIILFLHQF\ RI D GHFLVLRQDO XQLW LVPHDVXUHG DV FRPSDUHG WR DOO RWKHU'08V XQGHU WKH UHVWULFWLRQ WKDW DOO
'08VOLHRQRUEHORZWKHHIILFLHQWIURQWLHUWKDWLVWKHPHDVXUHVRIUHODWLYHHIILFLHQF\
5HVXOWVDQG'LVFXVVLRQV
7KHVWDWLVWLFDOGDWDWKDWKDYHEHHQVHOHFWHGDQGV\VWHPDWL]HGLQFOXGHDFDGHPLFUHVXOWVDFKLHYHGE\OHFWXUHUVRI
WKH )DFXOW\ RI (FRQRPLFV RI WKH 6WDWH $JUDULDQ 8QLYHUVLW\ RI 0ROGRYD GXULQJ  7KH FRQWHQW RI WKLV
UHVHDUFKZDVV\VWHPDWL]HGXVLQJWZREDVLFFRPSRQHQWVJURXSHGERWKYHUWLFDOO\DQGKRUL]RQWDOO\7KHFRUUHVSRQGLQJ
V\VWHPDWL]DWLRQKDVEHHQGHYHORSHGZKLOHSURFHVVLQJWKHSULPDU\GDWD.RNVDO0RUHQR
7KHPRGHOXVHGWRHYDOXDWHWKHDFDGHPLFSHUIRUPDQFHLQYROYHVWKHIROORZLQJHQGRJHQRXVYDULDEOHVDVUHVXOWDWLYH
IDFWRUV
<±WKHOHFWXUHU¶VVFLHQWLILFGHJUHHRULWVDEVHQFHZKHQKHVKHZDVDVVHVVHGQRVFLHQWLILFGHJUHH3K'DQG
'RFWRU+DELOLWDWXV
<±WKHOHFWXUHU¶VDFDGHPLFGHJUHHZKHQKHVKHZDVDVVHVVHGXQLYHUVLW\DVVLVWDQW±XQLYHUVLW\OHFWXUHU±
VHQLRUOHFWXUHU±DVVRFLDWHSURIHVVRUDQGIXOOSURIHVVRU
7KHIROORZLQJLWHPVZHUHXVHGDVFDXVDWLYHIDFWRUVLQSXWYDULDEOHV
; ± WKH QXPEHU RI SDUWLFLSDWLRQV ZLWK WKHVHV SUHVHQWDWLRQV DW ERWK QDWLRQDO DQG LQWHUQDWLRQDO VFLHQWLILF
FRQIHUHQFHVV\PSRVLXPV
;±WKHQXPEHURILQWHUQDWLRQDOSXEOLFDWLRQVRWKHUDUWLFOHV
;±WKHQXPEHURIQDWLRQDOSXEOLFDWLRQV
DUWLFOHVLQMRXUQDOVRI$%DQG&FDWHJRU\DQGRWKHUMRXUQDOVDQGFROOHFWLRQV
;±WKHQXPEHURIERWKQDWLRQDODQGLQWHUQDWLRQDOSXEOLFDWLRQVPRQRJUDSKVWH[WERRNV
;±WKHQXPEHURIQDWLRQDODQGLQWHUQDWLRQDOSXEOLFDWLRQVDFDGHPLFZRUNVFKDSWHUVFROOHFWLRQVOHFWXUHQRWHV
LQPRQRJUDSKVDQGFROOHFWLRQV
;±WKHQXPEHURISDUWLFLSDWLRQVDWQDWLRQDODQGLQWHUQDWLRQDOSURMHFWVDVDFRRUGLQDWRU
;±WKHQXPEHURISDUWLFLSDWLRQVDWQDWLRQDODQGLQWHUQDWLRQDOSURMHFWVDVDPHPEHU
;±WKHSHULRGRI3K'VWXGLHV
;±WKHDJHDWZKLFKD3K'GHJUHHLVREWDLQHG
;±SURPRWLRQRIVFLHQWLILFDFKLHYHPHQWVLQPDVVPHGLDDQGHGXFDWLRQDODUWLFOHVLQQHZVSDSHUVPDJD]LQHVHWF
;±SDUWLFLSDWLRQDWVFLHQWLILFFRQIHUHQFHVH[KLELWLRQVZRUNVKRSVIDLUVDQGURXQGWDEOHV
;±WKHGDWDFRQFHUQLQJ6$80UHVHDUFKHUV¶PLVVLRQVDQGWUDLQLQJV
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+DYLQJHYDOXDWHG WKH OHFWXUHUV¶DFDGHPLFSHUIRUPDQFH LQDFFRUGDQFHZLWK WKHSULPDU\GDWDZKLFK LQFOXGH WZR
RXWSXW YDULDEOHV < DQG< DQG WZHOYH LQSXW YDULDEOHV ; ; E\PHDQV RI956 YDULDEOH UHWXUQV WR VFDOH
PRGHODQG'($PXOWLVWDJHZHKDYHUHFHLYHG WKH OHFWXUHUV¶HIILFLHQF\VFRUH7DEOH LQFOXGHVUHVXOWV IRUHDFK
OHFWXUHUZLWK WKH VFRUH IURP]HUR WRRQH0D[LPXPYDOXHPHDQV WKDW WKH FRPSHWLWRU LVSODFHG ILUVW DQGKLVKHU
VFRUHLVFRPSDUHGZLWKDORZHUSHUIRUPDQFH6DODK
7DEOH(YDOXDWLRQUHVXOWVRIWKHOHFWXUHUVDFFRUGLQJWRWKH'($3VRIWZDUH
7KHWHDFKHU¶VRUGHUQXPEHU $FDGHPLFSHUIRUPDQFH
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
« «
PHDQ 

,IZHDQDO\]HWHDFKHUVVWDIIRIWKHIDFXOW\E\VH[ZHREWDLQHGWKHIROORZLQJUHVXOWPDOHOHFWXUHUVDUH
RIWKHWRWDODQGIHPDOHSHUVRQVUHSUHVHQWLQJRIWKHWRWDOVWDII
$FFRUGLQJ WR )LJXUH  LQ WKH WHDFKLQJ VWDII RI WKH IDFXOW\ RI HFRQRPLFV E\ VFLHQWLILF GHJUHH LV GLVWULEXWHG DV
IROORZVWKHUHDUHOHFWXUHUVZLWKRXWDQ\VFLHQWLILFGHJUHHOHFWXUHUVDUH3K'GHJUHHKROGHUVDQGOHFWXUHUVKROG
WKHKLJKHVWVFLHQWLILFGHJUHHRI'RFWRU+DELOLWDWXV$QDO\]LQJWKHDFDGHPLFSHUIRUPDQFHRIWKHWHDFKLQJVWDIILWFDQ
EHRXWOLQHGWKDWWKHKLJKHVWOHYHORIDFDGHPLFSHUIRUPDQFHLVDVVRFLDWHGZLWKWKHKROGHUVRIWKH'RFWRU+DELOLWDWXV
GHJUHHWKHLUUDWLQJLV


)LJ7KHVKDUHRIDFDGHPLFSHUIRUPDQFHRIWKHWHDFKLQJVWDIIRIWKH)DFXOW\RI(FRQRPLFVDFFRUGLQJWRWKHGLVWULEXWLRQRIVFLHQWLILFGHJUHHV
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7KHQH[WSODFHEHORQJVWRWKHOHFWXUHUVZKRKDYHQRVFLHQWLILFGHJUHHWKHLUUDWLQJLV3K'VDUHRQWKHODVW
SODFH ZLWK WKH UDWLQJ RI  7KH OHDGLQJ VKDUH RI 'RFWRUV +DELOLWDWXV LV H[SODLQHG E\ WKHLU YDVW H[SHULHQFH
DFFXPXODWHGGXULQJ WKH\HDUVRI UHVHDUFKDQG WHDFKLQJSUDFWLFH7KRVHZKRGRQRWKDYHDQ\VFLHQWLILFGHJUHHDUH
XQH[SHFWHGO\RQ WKH VHFRQGSODFH7KHRQO\H[SODQDWLRQ WR WKDWSKHQRPHQRQ LV WKDW WKLV FDWHJRU\RI WKH WHDFKLQJ
VWDII ZRUNV RYHU WKHLU 3K' GLVVHUWDWLRQV 7KHUHIRUH WKH\ DUH KLJKO\ PRWLYDWHG WR ZULWH PDQ\ VFLHQWLILF DUWLFOHV
PRQRJUDSKVQRWHVVWXGHQWV¶JXLGHVHWFDQGWRILQDOO\REWDLQDVFLHQWLILFGHJUHH,QVWHDGWKRVHZKRKDYHDOUHDG\
REWDLQHGD3K'GHJUHH DUH LQ WKHSHULRGRI VWDJQDWLRQ IURP WKH VFLHQWLILFSRLQWRIYLHZDVPRVWRI WKHPGRQRW
LQWHQGWRPRYHKLJKHURQVFLHQWLILFMREODGGHUE\REWDLQLQJWKHGHJUHHRIGRFWRUKDELOLWDWXV
,QRUGHU WRGLPLQLVK WKHQHJDWLYH LPSDFWRI WKHPRVW LPSRUWDQWVHJPHQWRI WKH WHDFKLQJVWDII3K'V VKRXOGEH
LQYROYHGLQDVPDQ\UHVHDUFKSURMHFWVH[WUDFXUULFXODUDFWLYLWLHVHWFDVSRVVLEOH$OVRDUHVHUYHIXQGIRUPRWLYDWLQJ
ILQDQFLDOO\WKRVHZLWKKLJKDFDGHPLFSHUIRUPDQFHLVZHOFRPH$QDO\]LQJWKHDFDGHPLFSHUIRUPDQFHRIWKHWHDFKLQJ
VWDIIE\DFDGHPLFGHJUHHVWKHIROORZLQJUHVXOWVDUHUHYHDOHG)LJXUH


)LJ7KHDFDGHPLFSHUIRUPDQFHRIWKHWHDFKLQJVWDIIRIWKH)DFXOW\RI(FRQRPLFVE\WHDFKLQJGHJUHHV
7KHKLJKHVWSHUIRUPDQFHLVUHJLVWHUHGDWIXOOSURIHVVRUV7KH\DUHIROORZHGE\XQLYHUVLW\OHFWXUHUVZLWKDUDWLQJRI
WKHIDFWWKDWSURYHVWKHLGHDWKDWWKHDFDGHPLFSHUIRUPDQFHRIWKHOHFWXUHUVZKRZRUNRQWKHLU3K'WKHVHVLV
TXLWH KLJK $V WKH\ DUH IRUFHG DQGRU PRWLYDWHG WR D FHUWDLQ H[WHQW E\ UHTXLUHPHQWV VSHFLILHG E\ WKH 1DWLRQDO
&RXQFLOIRU$FFUHGLWDWLRQDQG$WWHVWDWLRQRQWKHREWDLQLQJD3K'GHJUHHWKHGHYHORSPHQWRIDWOHDVWILYHVFLHQWLILF
ZRUNVLQFOXGLQJWZRDUWLFOHVLQWKH,6,MRXUQDOVQDWLRQDODQGLQWHUQDWLRQDOWKH\DOVRDUHUHTXLUHGWRWDNHSDUWLQDW
OHDVWRQHVFLHQWLILFQDWLRQDODQGLQWHUQDWLRQDOVFLHQWLILFFRQIHUHQFH7KHORZSHUIRUPDQFHRIDVVRFLDWHSURIHVVRUVLV
GLUHFWO\ UHODWHG WR WKH LGHD WKDWDOORI WKHPDUH3K'KROGHUVDQGRQO\ IHZRI WKHPDUHPRWLYDWHG WRJRIXUWKHURQ
VFLHQWLILFFDUHHUODGGHUVHH)LJXUH
3HUIRUPDQFHHYDOXDWLRQRIWKHWHDFKLQJVWDIIRIWKH)DFXOW\RI(FRQRPLFVLVSUHVHQWHGDVWKHZHLJKWHGDYHUDJHRI
WKHOHFWXUHV¶DFDGHPLFSHUIRUPDQFHLQWKHFRUUHVSRQGLQJGHSDUWPHQWV)LJXUH
7KH KLJKHVW OHYHO RI DFDGHPLF SHUIRUPDQFH LV DFKLHYHG E\ WKH GHSDUWPHQW RI )RUHLJQ /DQJXDJHV LW LV
GHWHUPLQHGE\ WKH IDFW WKDW WKH OHFWXUHUVRI WKLVGHSDUWPHQWEHLQJ IOXHQW LQPDQ\ IRUHLJQ ODQJXDJHVKDYHD ODUJH
DFDGHPLFDFWLYLW\E\FROODERUDWLQJWUDQVODWHVFLHQWLILFDUWLFOHVWH[WERRNVPRQRJUDSKVHWFZLWKPDQ\UHVHDUFKHUV
IURP GLIIHUHQW DUHDV RI VFLHQFH KRUWLFXOWXUH YHWHULQDU\ PHGLFLQH DJURQRP\ HWF DV FRPSDUHG WR OHFWXUHUV RI
VSHFLDOL]HGGHSDUWPHQWV ,W LV IROORZHGE\SHUIRUPDQFHE\ WKH WHDFKLQJVWDIIRI WKH'HSDUWPHQWRI0DQDJHPHQW
6XFKSRVLWLYH UHVXOW LV H[SODLQHGE\ WKH IDFW WKDW WZR WKLUGVRI WKHKLJKHVW VFLHQWLILFGHJUHHKROGHUVRI WKH
)DFXOW\DUHPHPEHUVRIWKDWGHSDUWPHQW7KHLUKLJKSHUVRQDOFRQWULEXWLRQVKDYHDVLJQLILFDQWSRVLWLYHLPSDFWRQWKH
RYHUDOO SHUIRUPDQFH RI WKH GHSDUWPHQW 7KH WKLUG SODFH E\ DFDGHPLF SHUIRUPDQFH EHORQJV WR WKH'HSDUWPHQW RI
0DUNHWLQJDQG3URFXUHPHQWRIWKHWRWDOQXPEHURIWKHPHPEHUVRIWKLVGHSDUWPHQWDUHDVVRFLDWH
SURIHVVRUVDQGKROGVD3K'GHJUHHDWWKHVDPHWLPH7KHVHOHFWXUHUV¶DYHUDJHDJHLV\HDUVROGEHLQJDWDKLJK
OHYHO RI SURIHVVLRQDO H[SHULHQFH DQG D FRUUHVSRQGLQJ DFDGHPLF SHUIRUPDQFH 7KH VFRUH RI WKH 'HSDUWPHQW RI
7RXULVPLVSRLQWVOHVVDQGHTXDOV7KHDFDGHPLFSHUIRUPDQFHRIWKLVGHSDUWPHQWLVEDVHGRQWKHIDFWWKDW
Ϭ͕ϴϱϬ Ϭ͕ϴϲϰ Ϭ͕ϳϵϴ Ϭ͕ϳϳϴ
ϭ͕ϬϬϬ
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Ϭ͕ϲϬϬ
Ϭ͕ϴϬϬ
ϭ͕ϬϬϬ
ϭ͕ϮϬϬ
hŶŝǀĞƌƐŝƚǇ
ĂƐƐŝƐƚĂŶƚ
hŶŝǀĞƌƐŝƚǇ
ůĞĐƚƵƌĞƌ
^ĞŶŝŽƌůĞĐƚƵƌĞƌ ƐƐŽĐŝĂƚĞ
ƉƌŽĨĞƐƐŽƌ
WƌŽĨĞƐƐŽƌ
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RQO\RQHOHFWXUHUKROGVWKHDFDGHPLFWLWOHRIDVVRFLDWHSURIHVVRUDQGRQO\RIWKHOHFWXUHUVKDYHD3K'GHJUHH
+RZHYHU PRVW RI WKHP DUH LQYROYHG LQ QXPHURXV H[WUDFXUULFXODU DFWLYLWLHV FRQWULEXWLQJ VLJQLILFDQWO\ WR D KLJK
SHUIRUPDQFHRIWKDWGHSDUWPHQW


)LJ7KHDYHUDJHDFDGHPLFSHUIRUPDQFHRIWKHWHDFKHUVRIWKH)DFXOW\
RI(FRQRPLFVDFFRUGLQJWRWKHGLVWULEXWLRQRIVSHFLDOL]HGGHSDUWPHQWV
7KHORZHVWVFRUHRIDFDGHPLFSHUIRUPDQFHRIWKH)DFXOW\RI(FRQRPLFVRI6$80LVJDLQHGE\WKHPHPEHUVRI
WKH'HSDUWPHQWRI(FRQRP\DQG,QWHUQDWLRQDO(FRQRPLF5HODWLRQV6XFKUHVXOWVDUHGHWHUPLQHGE\WKHDJHRIWKH
WHDFKLQJVWDIIPRVWRIWKHOHFWXUHUVDUHDPRQJWKH\RXQJHVWVSHFLDOLVWVRIWKHIDFXOW\ZLWKDQDYHUDJHDJHRI
2Q WKH FRQWUDU\ WKH QXPEHU RI OHFWXUHUV ROGHU WKDQ  DV D UXOH WKH\ DUH WKH PRVW H[SHULHQFHG VSHFLDOLVWV LV
LQVLJQLILFDQW0RUHRYHURQO\OHFWXUHUVRIWKLVGHSDUWPHQWGRQRWKDYHD3K'GHJUHH
7KHWHFKQLFDOHIILFLHQF\VFRUHLVGHWHUPLQHGE\WKHPHWKRGRIIXQFWLRQVGLVWDQFHIURPWKHERUGHU,Q7DEOH
WKHWHFKQLTXHVXVHGWRHYDOXDWHLQGLYLGXDOSHUIRUPDQFHRIWKHOHFWXUHUXQGHUWKHFRGHXVHGWKHFRUUHODWLRQ
EHWZHHQLQLWLDODQGILQDOYDOXHDVZHOODV WKHGLVSODFHPHQWIDFWRU/RFDO OHDGHUVRI WKHOHFWXUHUDUHDOVRSUHVHQWHG
DQGWKHLUVKDUHLQSHUIRUPDQFH
,QWKHDQDO\]HGDFDGHPLFSHUIRUPDQFHHTXDOHGWRSRLQWVGXHWRYHUWLFDODQGKRUL]RQWDOYDULDEOHV
LQWKHWDEOHPHQWLRQHGDERYH9HUWLFDOLQGLFDWRUVWKDWVKRZWKHFRQWHQWRIDFDGHPLFDFWLYLWLHVREWDLQHGE\OHFWXUHU
SDUWLFXODUO\SURYLGHWKHLQIRUPDWLRQRQDFDGHPLFLQSXWVDQGRXWSXWV+RUL]RQWDOIDFWRULVWKHLQLWLDOYDOXH
WKDW LQIOXHQFHGGLUHFWO\ WKLVVFRUHRIRI WKHDERYHPHQWLRQHG OHFWXUHU)DFWRU LVGHGLFDWHG WR WKHGDWD WKDW
UHIOHFWWKHUDGLDOG\QDPLFVRIDFDGHPLFUHVXOWVLIWKHGDWDKDYHUHVXOWVZLWKDQHJDWLYHIDFWRURUWKLVLQGH[KDV
VRPHUHVHUYHVDVFRPSDUHGWRWKHPLQLPXPQHHGHGWRDFKLHYHDFDGHPLFSHUIRUPDQFHOHFWXUHUKDVVRPH
UHVHUYHV IRU DOO WKHRXWSXWV IURP WR,IZH DQDO\]H WKH LPSRUWDQFHRI WKHGDWD UHODWHG WR)DFWRUZKLFK LV
LPSRUWDQWZKHQZHWDNHLQWRDFFRXQWWKHPLQLPXPDFDGHPLFUHVHUYHZHVKRXOGVWDWHWKDWRXWSXWVDQGKDYH
WKHJUHDWHVWUHVHUYHVDVWRWKHLPSURYHPHQWRIWKHDFDGHPLFSHUIRUPDQFH
+DYLQJ DQDO\]HG WKH GDWD RQ )DFWRU ZH FDQ GLUHFWO\ FRPSDUH WKH DFDGHPLF SHUIRUPDQFH UHVXOWV RI OHFWXUHU
GXULQJ WKHPHQWLRQHGSHULRG)RU H[DPSOH OHWXV WDNH WKHGDWDREWDLQHG LQRXWSXW WKH UHVXOWREWDLQHG
HTXDOV WKHPLQLPXPQHFHVVDU\UHVXOW LV7KHUHIRUH WKHDQDO\]HG OHFWXUHUKDVDUHVHUYHRIDFDGHPLF
SHUIRUPDQFH  SRLQWV 0RUHRYHU KH KDV D UHVHUYH UHJDUGLQJ WKH WHQGHQF\ RI GHYHORSPHQW DQG REWDLQLQJ
DFDGHPLF SHUIRUPDQFH DV FRPSDUHG WR OHFWXUHU  UHVSHFWLYHO\ E\  DQG DV FRPSDUHG WR OHFWXUHU
UHVSHFWLYHO\E\7KLVDFDGHPLFUHVHUYHLVHQWLUHO\H[SODLQHGE\WKHIDFWWKDWWKHDQDO\]HGOHFWXUHU
KDVDVFLHQWLILFGHJUHHRI'RFWRU+DELOLWDWXVDQGDQDFDGHPLFWLWOHRIDVVRFLDWHSURIHVVRU+RZHYHUOHFWXUHUV
DQG  DUH XQLYHUVLW\ SURIHVVRUV DQG UHVSHFWLYHO\ WKH DQDO\]HG OHFWXUHU WHQGV WR RU VKRXOG UHFHLYH WKH
DFDGHPLFGHJUHHRIIXOOSURIHVVRU%ăODQ


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7DEOH$PRGHOWRGHWHUPLQHWKHDFDGHPLFSHUIRUPDQFHRIDOHFWXUHURIWKH)DFXOW\RI(FRQRPLFV&RGHQXPEHU
5HVXOWVIRUDOHFWXUHU
7HFKQLFDOHIILFLHQF\ 
352-(&7,216800$5<
    
9DULDEOH 2ULJLQDOYDOXH
5DGLDO
PRYHPHQW
6ODFN
PRYHPHQW
3URMHFWHG
YDOXH
6FLHQWLILFGHJUHH     
$FDGHPLFGHJUHH     
7KHQXPEHURISDUWLFLSDWLRQVZLWKWKHVHVSUHVHQWDWLRQVDW
VFLHQWLILFQDWLRQDODQGLQWHUQDWLRQDOFRQIHUHQFHV
V\PSRVLXP
    
7KHQXPEHURILQWHUQDWLRQDOSXEOLFDWLRQVRWKHUDUWLFOHV     
7KHQXPEHURIQDWLRQDOSXEOLFDWLRQVDUWLFOHVLQMRXUQDOVRI
FDWHJRU\$%DQG&DQGRWKHUMRXUQDOVDQGFROOHFWLRQV     
7KHQXPEHURIQDWLRQDODQGLQWHUQDWLRQDOSXEOLFDWLRQV
PRQRJUDSKVWH[WERRNV     
7KHQXPEHURIQDWLRQDODQGLQWHUQDWLRQDOSXEOLFDWLRQV
DFDGHPLFZRUNVFKDSWHUVFROOHFWLRQVOHFWXUHQRWHVLQ
PRQRJUDSKVDQGFROOHFWLRQV
    
7KHQXPEHURISDUWLFLSDWLRQVLQQDWLRQDODQGLQWHUQDWLRQDO
SURMHFWVDVFRRUGLQDWRU     
7KHQXPEHURISDUWLFLSDWLRQVLQQDWLRQDODQGLQWHUQDWLRQDO
SURMHFWVDVDPHPEHU     
7KHSHULRGRI3K'VWXGLHV     
7KHDJHDWZKLFKD3K'GHJUHHLVREWDLQHG     
3URPRWLRQRIVFLHQWLILFDFKLHYHPHQWVLQPDVVPHGLDDQG
HGXFDWLRQDUWLFOHVLQQHZVSDSHUVPDJD]LQHVHWF     
3DUWLFLSDWLRQDWVFLHQWLILFFRQIHUHQFHVH[KLELWLRQV
ZRUNVKRSVIDLUVDQGURXQGWDEOH     
7KHGDWDFRQFHUQLQJ6$80UHVHDUFKHVCVPLVVLRQVDQG
WUDLQLQJV     
/,67,1*2)3((56
3HHU /DPEGDZHLJKW
 
 

7KHVFRUHRIERWKDFDGHPLFDQGVFLHQWLILFDFWLYLWLHVLVWKHRXWFRPHRIRXUUHVHDUFKDVZHHYDOXDWHGWKHDFDGHPLF
SHUIRUPDQFHRI WKH WHDFKLQJVWDIIRI WKH)DFXOW\RI(FRQRPLFV7KHPRGHOXVHG LV WKHZHLJKWHGDYHUDJHVFRUHRI
 DQG LWGLVWULEXWHV OHFWXUHUV DQG IDFXOW\GHSDUWPHQWVGHSHQGLQJRQ WKLV DYHUDJH2QH FDQDOVR DQDO\]H HYHU\
OHFWXUHU LQGLYLGXDOO\ IRU H[DPSOH 7DEOH  VKRZV VXFK D FRPSDULVRQ +LJK DFFXUDF\ LV DQ DGYDQWDJH RI WKLV
WHFKQLTXHXVHGWRHYDOXDWHWKHDFDGHPLFSHUIRUPDQFHDQGLWGRHVQRWGHSHQGRQWKHPHDVXULQJXQLW
&RQFOXVLRQV
7KLVUHVHDUFKLVEDVHGRQWKHXVHDQGDQDO\VLVRIVWDWLVWLFDOGDWDRIWKHWHDFKLQJVWDIIDWWKH)DFXOW\RI(FRQRPLFV
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